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w m m 

[oooi] *&mtt. m^&&m&m^m&£tizm&ft*mmm&mmirz> 0 

[0002] ftifi^ g znxit ^zmte+tbm-zt&s m&nfcfofrbmtovtcmma&mmx* 
KtemBttmAu nmm^m^mm^tcm^mm^n-^m-r^Ex vivo 

&m$hZ> (In vivojt^^^Afe) o 

[0003] in vivomm^mxmfe. ^(Dm^^x^xmrn^n^nx^, 

[0004] — ^ *SFDA^£i9f& "T^ttTV itfc^^ah^ /KD85%^±(C1^ 
V^Tte, T^V^-f/V^Whn^/V^if^ffi^tbTV^ (Annu.Rev.Microbiol., 

49, 807, 1995) 0 v^wz£z>mte*mA%}m-zm#>xm<, ii$hx&z>i>K Mm 

[0005] ^(Dtctf), Jj^^T^yfVtfy— -MProc.Natl.Acad.Sci.USA, 84, 7413, 1987)^^ 
^~^^y^— (Proc.Natl.Acad.Sci.USA, 92, 7297, 1995 ;Biocon jugate Chem., 6, 7, 
1995)^^(D^^/^t*m^^^^^fflm^^LTfflV^^t^f,f$tLT 
t^c„ ^ffctfj^te:, ^^/VT5;y^^/V7 i ^h^>'(DEAE-dex)^y-L-y 
v 5 V (PLL) ^^(DE^^^y *^Jr>"t)mti£tlX%tc 0 

[0006] ^y^^^oit^^^^f^y^y-^^^VN^^ y7Ky-A{cjt-<-c^^rt 
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o 

[0007] z.<D£5ti:im\zMfr, ^^mit^wi-^^w^m^^^^ 

3fe{C#fFWJRSrtrofc^ (#112004-26866) , itte^§m&*<aMfc5fa-Lfc2' 

[0008] #38wr±. «F^^r#m^35^^$tt5. mB^m^bmz.mti. R^mft 

[0009] mu*mm%^mzft?^k&x^&mmfr^mmmnm^\^ 
®&*mttmm&*mmm&mmbtizzk&&mu jitzmM#m&m.tox 

[ooio] gp*>, «Toii^llfflHftii#5o 

wssL^tt (c) &^5*tf^r#m^#» 

2. «^^vtt^S:#i-Si|ft»)3gb^ (A) dS-JK^: (I) 
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[oon] Mbi] 



R- 



CH 



>~T~ 



(I) 



[0012] R tt, HXttCH &&iTo 

2 3 

[0013] YI4,-C(=0)0-(CH )n- -OC( = 0)-(CH )n- -OC( = 0)~(CH )n 

2 y 2 y 2 y 

-C(=Oh Xf*-CONH-(CH )n -Sr^i" c n lO0fiEft&g*~t* o 

2 y y 

[0014] Ztt. -NR R (R £.t*R pj— *fctt£*oT^*#l~10©£Mbfc* 

3 4 3 4 

m&wrto ) . -N + R R R (R , R RXfiR tt, |IJ— *fct*MfcoT^*$fcl~l 

5 6 7 5 6 7 

3. a^Sugar)Sr&Wr* WaSL^ffi (B) ^-^^ (n) 
[0015] Mb2] 



R 



1 



CH 2 -^ 

X Sugar 



(II) 



[0016] (5£cK R -HXf*-CH S^f* 0 

1 3 

2 
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Xfc£, -C( = 0)Z 1 -, -C( = 0)0-R -CONH-, -CONH-R - -OC( = 0) 

a b 

— R — C(=0)Z 1 — x Xfi-Ph-R -Z'-^-To 

c d 

R te-Ph-O-, Xf*-(CH )n-0-^-t" 0 n }3l— lO<DS#:£r^1-o 

a 2 a a 

R te-Ph-O-, Xf*-(CH )n -O-^fo n {21— 10<DS^^i" o 

b 2 b b 

R te-(CH )n X«-(CH )n -Ph-(CH )n -Sr^-fo n {42—18, #f£L<J3: 

c 2c 2c 2c c 

2~10©fiElfc£:ja**t*. 

R te-CH Xf4-SO -^^-fo 

d 2 2 

Z 1 «-0-*fc tt-NH-^t. 

Ph{4(o-, m-^fci-ip-)-7^U^m^ir 0 ) 0 

4. R*tSr^#i-5j»«93gb#^ (B) tf*. -^—#5$; ( in ) 
[0017] Mfc3] 



Sugar 



O 



C-(CH 2 )„C O 



(III) 



[0018] (^if\ Sugaite«3&»6>lfc0>NH (S\igar&7^SW<DT$Sm~ei&&L>X\,^*:S-y-V 

2 

5. *^Vi4S«r^rt-«ift«93Sb^fc(A)*s, TfE-jt«(IV): 
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[0019] Mb4] 



CH— CH 2 



C 



o 




(IV) 



N— (CH 2 )— NH 



[0020] nttl— lOOSEtKcSr^-ro R a *5j;tm b «. *;fcraMfcoTVvOt>,fcC ^ 

-jtS^(V) : 
[0021] Wb5] 



[0022] , R -HXf4-CH ^i~ 0 

8 3 

W^-C(=0)0- N -OC(=0)-,-OC(=0)-(CH )n -C(=0)0- % Xf*-C( 

2 w 

=0)NH^i~ 0 n {32—18, £f*L<r±2— 10<D^$c£^1- o 



-To) 

7. «^W#M^l!:*5»tSift03gb^(A) +ISWjgUiMfc(B) Ki*t-f-5itt«Jig 




Pa 
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L^fc(C)©*/Wt*&SA+B:C = 99. 9:0. 1—0. 1:99. 9XfrZ>^2— 6<DVn 

8. ffi^^&m&fo<DMA¥-i%frTA&ioooo~ loooooo-efcs^Ki— 7ov> 

«^10^|S^O^& o 

[0023] Tm<D&$kK^ti%£?^ *mw<Dm^i€&m&m*b]&i$.£tiz>mmft?' 
[oo24] ^mmfDmrnft^mmmtem*. m^m^^mm^^x, mmft^&m 

[0025] wir^-^^bfc^^K^h-^{^9^^iAm^m^(^^T-i:« 

[0026] *fc, m^mte?(DmmmmtbtL,x%-mtzm 

mm:mmm£<ft?z.tftx%z> 0 
[0027] ^mm<Dmm^mmmum^^^mtit^^m^iy(Dx^x^ # 
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[0028] m 1M 1 fcJ\ (A)HepG2m^<DpCMV-Lucbm^1l&m&fcb<Dm'frfc, RXf 
Polyethyleneimine) ^r^5^~ 0 

tt*tz>m®i$:tkmvtci&3k$:^~tm wx&z> 0 

[|El3]|ll3«,HepG2m^oa^^^^^^i-^^h-X(0^#^^7t 

PEUi^yrc^WW5:v (Polyethyleneimine) Srffl Wd^£^-r o 
[g|4]|2|4J3\ Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose){c: < i;^)HepG2^BJiS^ 

B) temfaWftfctt1r%mv&&<nmiffi3k$:^1-o IU4{e:*5V >t Sugar nif9?h— 
[I25]|g|5}*, Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose){Cj;6HepG2^JiS^ 

(d) feMffanftlzMirzm&wmi^&^iro IH5^^v>TSugarfi^v=i- 

[®6] ®6 HepG2$BJ§& KM bPoly(DMAPAA-co-6-0-vinyladipoyl-D-galactose) 
^U ? Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose){Cj;?)^Abfcjt'(S^-0^^ 

[|!|8]|2|8fipCMV-Luc^#m^##M^^^^^fflV^#^^^(t^ 

im ioa]® ioA(i x ^i/^y/^^/^^^^m^t+^^m^i-o 
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[El 1 1] El 1 1 ^TTVjvm (S) *£mK XZtf}) DNA^f£<Z>AFM®#£T;*f 

^nMMm^^^tz.T=-^r^^— (pvsk) mm\^£.z>vNh<Df$m<vmm& 

, Gal-D-A (a) :*TT})/^m$rS&&^V-?— Gal-D-A-S (b) :^Ty/l^£2— 
10%-^-^Ti-5#y-^— M2:HepG2 cells. N Excitation wavelength = 495nm, Bar = 20 
ii m 

[oo29] ^m<Dmm^^mmm.mt. mM^mmAiRxfiB) tz.mx.x, m^m* 

[0030] *^±>\*.m*^1rZ®L<o teL,Mtfr. (A) 

mm {-£;v >t{*. tib— ^ (i) T^ns^i^fcs^aw^uv \ 

[003 1] Mb6] 

B 2 



-^-C CH 2 -^- 

(I) 



Y — Z 

[0032] R te, ^"To 

2 3 

[0033] Yte, -C(=0)0-(CH )n- -OC( = 0)-(CH )n- -OC(=0)-(CH )n 

2 y 2 y 2 y 

-C( = 0) , X(i-€ONH-(CH )n -^i~ 0 n tel — l0Og^c£r;^1- o 

2 y y 

[0034] Zte, -NR R (R .RtJ*R #* ^fettHJfeoT^^l^lO©^** 

3 4 3 4 

S^-To ) x ~N + R R R (R , R &tFR tt, *fcteM^T^3jf$tt~l 

5 6 7 5 6 7 
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A) UK TfS-^(IV): 
[0035] Wb7] 



b ;N-(CH 2 )— NH 



(IV) 



[0036] (5£tK R\ R h &£XfnteMmz7£m&thZ>m<9'?1bZ>o ) 

[0037] r -r -vmztizfcfcTkmmbvx^ mm^xit^^mmmt^mmx 

3 7 

ttMWKtt, y^vi^ ■rrfi'&tezifimif btiZo 

R3£R4j£vMiR5£R6£s % ^frM^-^L-Cv^^iiiM^— ^i:*ot, fny^y 

[0038] ^^m*gt5£^b-ra, mtf > fcroy$*=vK tr-^y v^k tr^ysv, 
9s*=vk n-^vm^^a w^yA trny/K -r^yy/K trys^K try^ 

[0039] R a *5J:T^R b -e^$tt5^mmi-4(DTyV^S^bTfi, y^/K n-^n 

tVK -ry^ntw, n-y^/K ^yy^/v, sec-y^/v, t-^^/vjfcWiic^xtt^ 

[0040] «iHWjgUIM£ra\ ^^^ttS$rWi-^¥*^^fi^«^^^ioT#§^i:^ 

[0041] ^^^^Sr^T-rS^S^UTtt, 

CH =CH-C(=0)0-(CH ) -N(CH ) , 

2 2 3 3 2 
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CH =CH-C( = 0)0-(CH ) -N + (CH ) „ 

2 2 3 3 3 

CH =CH-OC( = 0)-(CH ) -N(CH ) . 

2 2 3 3 2 

CH = CH-OC ( = O) - (CH ) -N + (CH ) , 

2 2 3 3 3 

CH =CH-CONH-(CH ) -N(CH ) % 

2 2 3 3 2 

CH = CH-OC ( = O) - (CH ) -C(=0)0-N(CH ) x 

2 2 3 3 2 

CH = CH-OC (=0)-(CH ) -C( = 0)0-N(CH CH ) 

2 2 3 2 3 2 

[0042] m£3M±zmMLMM (b) 

^ (id x~m£thz>mm<Dh<D &tm i^m v >e>*i5 0 

-^(11): 
[0043] Mb8] 

Pi 



— (-C — CH z -j- 

X Sugar ( n ) 



[0044] R 14, -HXI4-CH SrSs-f. 

1 3 

SugarttUFd^HBONH (Sugar/^T^/^DT^S-e^LTV ^^/^y^3^h\ 

2 

Xf2, -C ( = O) O , -C ( = O) O-R -CONH- -CONH-R --OC( = 0) 

a b 

-R -C ( =0) O , Xfi-Ph-R -0-^mi~o 

c d 

R ft-Ph-O-, Xi3-(CH )n-0-&m-f 0 n 10&mir o 

a 2 a a 

R te-Ph-O-, XteMCH )n -O-^i~ 0 n 10^i" o 

b 2 b b 

R K£-(CH )n Xf3:-(CH )n -Ph-(CH )n -^fo n i22— 18^-T 0 

c 2c 2c 2c c 
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r te-cH xn-so -&m-To 

d 2 2 

[0045] -fl£^(II)&-:feV^rSugarjte, *t(^*S, #*f)/^ibll@<£>NH (T5/^CD 

2 

^Mfo1-Z>&Wr»m&1rZ> 0 &fc, ^^S(Sugar)^NH mx^ir^m^. Mx. 

2 

2 

[0046] Sugarte. Sugar- (OH) Xm&tlZ>mb Sugar- (NH ) -t?S$tb^T5/^OM^ 

2 

[0047] Sugar- (OH) X^fl%m<Dmm*^mfe£frT, mx-ft. ^3-^, y;V? 
h—^ ^^h— drv-n— ^, ^y^ci— ^, y/VTH— ^, y>tf— y^ 

n— ^, ^;Vu-~^(D^m, ■zr/Vh—^ yfh—*, tnt^-^, T 

y7^n- ^, hWNP-^o^ ^/vhhy^-— ^, y-?^;—^, y?y 

n— .X. a-i^n^^hy^ j3-v^n^r;*hy>\ y -v^n-^^hyy-^O^ 
[0048] Sugar-(NH ) Xm&tlZ>7^ymb\^Xte, ^/I^IK^ #7^hlK>\ 

2 

tlZ>o 

[0049] m^mm^mm^mmmm^mi'^mnm^mm^cxm'^m^n 

mA-rzm&Kte, jsy?y~-*ftmm\m^fiz>o 
[0050] m^^~fz>m*)m.m*. (eo ^-t-^^r*¥*^^«^i-5^^^ 
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[0051] 0£LV ^fMfrtttti, m*.t£. fc*~/VTvW/P-D-;#^h— * ( 
vinyladipoyl-D-Galactose) , trn;>7^-Y;WD-^';W3-^(( 
vinyladipoyl-D-Glucose), T^yn^^^h— T^Un^/l^/l^— ^ f ^/W-fe 
/^>;^;l/3-^ 4 ^^#»ffetb«. 

[0052] ^zyiM^^±Sffi2MLm^ (C) 

^tib-asss (v) x*m$ti%Mm<Dh<D-t)mmfcm v ^ti^ 0 
-USsSCv) 

[0053] Mb9] 



[0054] (5£tf\ R ft, -HXtt-CH £^-T 0 

8 3 

Wtt-C(=0)0-, -OC(=0)-,-OC(=0)-(CH )n -C(=0)0-. X«~C( 

2 w 

=0)NH^t„n fcfc2~ 18©«E»:Sr*t" 0 

w 

9 

o ) o 

[0055] r (DmikTkmmk^xn* mm^x^^<Dmam^mm c/ntr/K n-^ 

9 

^vK >f y^/K t-^/K 'O'^yK ^V/K V/K 

^t=V/K ^IJ-^vvK t^f^^fTU/V), T-f3V/^<DC3— C30£>T 
/i^/^))Xf*^fi&3fP^b7K3!l^(Ty/^, y^~/K -<^~/K ^ir-/K 
$j--)V, 7*±^sv^ K^ir— /K rh77t=;v, ^^rtfir^^ ^"^x-fe^/K 
T-r=3-fe^/^CDC3-C30(DT/^^/V^if) , #V^*^fbfc*ai£?aHi* 
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*trn-/v£5fctf)g&£f) tfmfbMo Wto^T*— J>vtVX\L ^f^rn- 
[0056] #7kttiSifeS«r#-r5**)5gL¥^ (C) tt, i^7ktM&S£*i-S^*#£M^ 

[0057] mTk&mmm&G'i-z&AfttLxtts m%.&. mmmo—20(DMmsumT/^ 

[0058] Mb 10] 



H 2 C=CH-0 C (CH 2 ) n1 C O 




[0059] , nlte, 2—18, $f^b<^2— 1003g^2r^i- 0 ) 

[0060] ^^LT^h^tKn^^^, M^^, fcT!J^>\ ^^f-^^5c^©*«B&fflESrffi 
fflU ^^^UTfiPseudomonas sp.&te<D])'<—' t?(LPL-311h LPL-311tf>@feffc 
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K&J&'TZZ.b&XZZ 

o 

[0061] ^r^^m^^: 

w {^*3tt5x »t)5gb^tfe (a) x^iftOjgL^a (b) ^m-r^m^m^m^- 

mZ>Z.t&X*%Z> 0 #389!|{cj8l*5, *ftt)3gbm*fc(A), *K>igUIMft(B)3lt* 

So 

[oo62] &mMft&mm&~rz>ir%kbi,xte. $i%\<Djjm&ms:m^z>zb&x%z> 0 m*. 

[oo63] m&Mimtvx^ mi%<D7i?%/um&Mttim&mi<^btfx^^ mz.t£. tv 
-ry^/^hy^(AiBN)«©r^ii^j^#»a^b^*^^ffii-5c:^ds 

[0064] «F^##m^^»t«#l*9«b¥lfc©^Jt*tt, 0fMCtt«^W«^ 

[0065] ii^t, ^«9Mb^{i (A) fc»5gU£4&: (B) d^^*m-^#:^*5V vC, (A) b (B) 
£<D^/Mfc^fcJ\ A: B= 1 : 99-99 : ItS, £f £L< ttlO : 90—90 : £90 
£IX f±A:B=15 — 85: 50—50, £<b \Z.fft *L< }3A:B=20 — 80: 30— 70-0fc5„ 

[0066] *ft!J igUIMSr (C) &;Tt-5#-S\ *SW5gUIM& (A) »«9 jgb W (B) <Z«ftl 

i:^t§i l 9lbW(C)©^Jt$ij:,A+B:C=99. 9:0. 1—0. 1:99. 9U 
0^b<«99. 5:0. 5-0. 5:99. 5ffl&X»&Z> 0 **5 % *9SL^fcCA)&»0 
3gL^ii(B)<Oi»|P(A+B)©#ift«53gb^fir(A), (B)©it^tt, ijftt>3gUiMfc(A 
) iWStft (B) d^^5*«^tD±|BAi:B(^Jti:I^C-efcSo £*>#mx J* ( 
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A+B):C = 99. 5—0. 5:90— 10;££>^#f£L<te (A+B) :C = 99. 3—0. 7:95 

— 5-e&5 0 

[0067] m$m&n&fc<D&*mY&. mmfcmKxmg&miMZiK mm&. mm^mft 

^M-eiOOOO— 1000000f£S x 0£L<«: 15000—50000, £<90*tX {220000 

— 5ooooms-efc^o 

[0068] *»W©«F^*#fi##:»!:ra:, #$8W<£> S WoffiHrtT?, #«9MLW£ (A 

h (B) (C)«^te©»«L^^*ft¥*fc«r^*rt>J:V\ 
[0069] flfBfr^^ffltefl: 

[0070] tt«Bfc^a^fflfifrKy3it««f^w*fi#fr^, &n$jftmiz£oxm$t& 

[0071] m^m&m&fttmmttk<Dm&ft&i&}$.~rz>jjmte, &tav>jm\zj:9m± 

[0072] mmmxistizmj&te, ^b^^mfimwmm. ^mmm^mmmm. m 
mzm%m%>Mmx&z> 0 

[0073] »-MD2gAte. *&W<DMmmAMtVNA, RNAftif <DWmfttt Mmz.tf? 

[0074] m&mz&tfz%^G&m&fcbmmft*<Di£mt±. m^m&m&fc<D*?-* 

yS©^I (C) CDDNAXI4RNA©yyiS^)^t (A) KM-fZit^ (SIT. 

z-wtc,/ AVckMD) xm^x, mno. ^±.xm, 1. o^±^wtu. $e>^i. 

[0075] jWJia^tt, i^^*0^^^^®^^^i^(D-^T^^Ay-e^«9A^^ 
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^—>*(RME) ^fc^ 0 fti#^##M^T^«9^^^igV^fc^^BJiSrt--^^ 

Km^tcm^(Dmm^mm^tz.mm^m^m^<Dmmm^m^\ rme 

JRm JW, M-&3iM*#jfr^ fiMi$S*£&if 

.x (RME) ia5Si^lS(-> #^jgL^C0-efe^ o 

[0076] ^mm^mm^mmmmm^mitMmm^^mm^w^m^ti'r 

, iRNA&^W^So 
[0077] ^PJ<Z)^^ffl^m^}*, #^51^<Z)^fflm^^LT0 jgMV^ 

[0078] m*&mM^mti(c) &m-f%&m&m*s mm^mAm^mm^xm 
[0079] ar, mmm. mmmRxFttmM&m^^x, ^mm^m^w-mmmir^K 

[0080] mi: 

)Polv(dimethvlaminonronvlacrv1arTiide-co-6-o-vinvladiDoil-D-galactose) 

— ^PolvfdimethvlaminoDroDvlacrvlamide-co-e-o-vinvladiDoil-D-glucose)^ fflV N T 
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[0081] (i-i) ma;^&m&ft<D&j$. 

Poly(dimethylaminopropylacrylamide-co-6-o-vinyladipoil-D-galactose)(/jNy(i ;? ^ i ?" 

[0082] DMAPAA (S^^vVT tWT^U/VT^K) £6-0-vinyladipoyl-D-galactose ( 
6-O-f —/UTittf'Cfr-D-Jf^fb— X) &zs^—bixmit\ 

2 , 2-Azobis(4-methoxy-2 , 4-dimethylbaleronitrile)(AMD VN)£r IS jfeffl t L-X 1 . 0mol% 
MX., Dimethylsulfoxide(DMSO)^i^^UT^*^lml^b7io fl&te"C#<5* -f"9o# 

DMAPAAt6-0-vinyladipoyl-D-galactose(D^/^— (Dtfcii^-Jtf*, 20 : 80, 35 : 
65, 50 : 50, 65 : 35, 80 : 20 (JtMfctt^T mol%)£U #f^t-oV>t, IrJ«©8M£ 

[0083] #e>tb^7^b-^#*m^©^*x «l«35gL^^©^Jt&r^Il2^Sr£Jl 
lOmgte^S^. 700julCOD O^^^bT200MHz(D 1 H-NMR^g?rfflV^T : ff ofc 0 

2 

bmg/mm&ttwetimmu i/i5My^^v^7-(pH=7.42)&#iw@£b-c^ 

jgO.Sml/min, 3&9-ki&S40 , C-C20 H^v^hLT, -ftVpl/ (pullulan) SrSHglf 
[0084] [£l] 
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Poly(dimethyIaminopropylaci^lamidexo-6-o*vinyladipoil'D-galactose)CD^^ 





tt&*-tfc(mol%) 










DMAPAA : D-galactose 


(xio») 


=E;Hfc(mol%) 
DMAPAA^D - galactose 


(%) 


D28gal72 


20:80 


31 


28:72 


10 


D42gal58 


35:65 


30 


42:58 


21 


D56gal44 


50:50 


29 


56:44 


25 


D69gal31 


65:35 


26 


69:31 


33 


D80gal20 


80:20 


22 


80:20 


39 



[0085] *fc, ^^b-^^mmm^K.x, y^-^mmmm 

6-O-vinyladipoyl-D-gulcose (6-0-^;V7^^-D-^n-x) ) V 

[0087] imz] 



Poly(dimethylaminopropylacrylamide"co-6"o - vinyladipoil*D - g 


ucose)<D 








fiscal* Djgb 






DMAPAA : 


(X10 3 ) 


m&tJUfcCmoiyo) 


(%) 




D-glucose 




DMAPAA:D- 
glucose 




D20glu80 


20:80 


32 


20=80 


27 


D40glu60 


35:65 


30 


40:60 


28 


D50glu50 


50=50 


29 


50:50 


30 


D66glu34 


65:35 


25 


66:34 


42 


D79glu21 


80:20 


22 


79:21 


39 



[0088] (1-2) mmft*tm^m&m&fck<Dm&fc<DMf&tmm 

[0089] ±ie(l-l)-e^bfc*|^^r*m'^^2.4mg^l000 n l^D-MEMigi&i^fifLT* 
b^mm^M^tlo Z.<DXbv?&m5 n l£pCMV-Luc^45 h l(pCMV-Luc& 
\0Qng%^)*m&-$-Z>Z.tX\ C/A(Cation/Anion)ifc = 50£Wh o *hy?MWi&&ffi 

mm&<D P cMv-Lucmmtm&isX^ c/Att<Dmt£Z>nwmm(c/Att= 
0.5, 1. 1.5, 2, 3, 4, 5)£m§a.fc„ 
[0090] m* <Dc/A&xm&i^fcmt;m&m&fotmmft*b<nm&& (complex) 
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Ethydium bromide(EtBr)£r^tf 0.5 X TBE^^^ffl V ^0.8%T#n— T.f/V^m^ 
fc 0 C/A=0.5 % 1, 1.5, 2, 3, 4&U?5 <D#V^— (D40glu60, D42gal58)*g$a0 ju 1 . p 
CMV-Luc(200ng/ n 1) 1 n 1 .Rtf BPB^2 ,u 1 ^^bT13 /i 1 fcU 37^30^ 
|fcgUt 0 30#^ f-^/V^n^htCT^^b, Ecift^s^T— &0.5XTBE with 
EtBr i:UT100V-e30^r^m^^»JbfCo 

[0091] a-3m&mz.£z>mte*&$imm 
[0092] m^mm.^m-i. ^r<Dx^iz.wm\^tio 

[0093] ^#^itMifc£LTte, _h|a(l-2)^Mbfc^^5KDNA(pCMV-Luc)t 
«S^^"*m^#:(D40glu60,D42gal58)i:(D^^#:, SP*>, pCMV-Luc-^f^^h— J*^" 
^/Ky^— (Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose) (D42gal58) W.^W-t 
% pCMV-Luc-^/V-3— ^^TJiKy^— ( 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose) (D40glu60)) V 
[0094] «Bfe$>^«^im- 5*Bl}a^U-Ctt. th<D|f 0JNBI&-efc§HepG2^iiS^5Kyif/KD 

[0095] 96well plateful X l0 4 cells/well1F^Mn\^XmM£&tcCOS-imB&bHepG2mi& 
IE, complex£50Ai l/well^DU 200 /z M^tm^>1§?&(FBS free)3:50 n 1/well^P 
VX8mm^3r^— b^tCo 8mm&, PBST*i$fe^bT, D-MEM(10%FBS)£rl00 

^^(Triton X-100/^^)50^ 37^C~e30£fTO®^ -^£20 » 1 

•f o^«9 ffiLT3£)feSjC$t(ATP, D-Luciferin&i?£-^)100 /x lAofctf i/lCAfr 

[0096] If ^ffl^HepG2^J!S(^-r^^m?rlIll (A) \Z S ^ ±&m^COS-immKMir^ 

m^mi(B) t^-To 

[0097] ^©i^, Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)^ffiV ^fc^^^^-^l 
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^mm.mm^-r-t^mwcf^tc(mi(A)) 0 itfzmmfrm^ c/a=i.5-2 

Vih&i&mte&tbthtefaofcmi (B)) c HepG2*BJ!S^^^^h— ^Wir^-^ 
Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)fi, #7^1— >^ir:/^— ^S<5 

[0098] rtU£*j-U Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose)^rffi V ^•tlW&fcft I t-& 

(c*5v vr m&timwm tmtbbtitc mi (a) (b) ) 0 
[oo99] a-DMmztti-zmvmffi 

[0100] &#})^r— (Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose) (D42gal58) RXf ( 
Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose) (D40glu60)) t£oV ^T^ttOittfe 

[oioi] a-5) mmimKxzn^mmm. 

~tZ>%,K ±m(.l-3)<DM^^^^MW^^^X, D-galactose ^^PbT, 3^?» 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)^S^^^w_ xu±-?°?—$;j\-VX 

HepG2mm^m>A£nX\^t£b^ JJ=7?Y— d#j-bTD-galactose <£> 
jc % PoMDMAPAA-co-e-O-vinyladipoyl-D-galactose)^^^^" 
tOSg^UW^ D-galactose^P(c:J;«9 % 
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Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)(DHepG2^ajia^Oit'(H^-^^,^J 

[0102] m&\zt&* issv^^^m^sr^bfc 

Poly(DMAPAA-co-6-O-vinyladipoyl-D-galactose)0DC/A = 2<Dt>C0^rfflV^c o 

[0103] gf^(-<tsm#-PJL#^f*WT^J;5^tTo/c 0 

[0104] 96wellplate 1 X 10 4 cells/well ToMbT^t£^fcCOS-lM£HepG2M 
{£ % S^r O^^OD-galactose. ^iD-glucose £5 fi l/well^Px., T^^K 
DNA(pCMV-Luc)£^y-^— £<Dcomplex£r50 m 1/weU^PLfco -tC^ 200 ju M^tm 
^■>-mW(FBS free)^55M l/well»bT8NF^-r^^^^— bbfCo 8NM?9fL PBS^C 
$^LT, D-MEM(10%FBS)£ 100/x 1/well^Pb, ^i^OBtP^-fV^r^— }>Lfc 0 

[0105] HepG2^Hil^^(7)Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)(D42Gal58)0 

o 

[0106] ^tom^ msiz^ti^^ic^fy^h— ^ttiaot 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)<DHepG2lHJ^^(7)5t'(S^-^^^J 
^^20%©S^^-e^bfCo 

[0107] (i^)Rif££5itfc^oifc^m^$l/£ 

^J;6M#liL*^#T-ec032P-pCMV-Luc?Ste^S!l^L, ^(D^i^ASrp^ 
fc 0 3^#P^i3j^#PM^#te, _hfB(l-5)^P#^L/c 0 
[0108] (l)32P-pCMV-Luc<D^/Wfc 

^y^hy^^U— i/s^mz£V a -dCTP-32P£pCMV-Luc{;i5^/WfcLfc 0 
[0109] (2)32P-pCMV-Lud££5$t«9&^*$J5£ 

l&ffcv'^W— v- 3 >-#?^— K£oTMft^A£;frfc32P-pCMV-LucO;6fc 

tttg^^aij^b, mRz?mj&mft^<Dm&&m&mmi,tc 0 96weii P iate k 1 

X 10 4 cells/well-roMabT^*$-fr^:COS-l^J^tHepG2^ija— , *£*&3i^<£> 
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D-galactose. &5W3£>-glucose£;!jP;i, ffM£^fc32P-pCMV-Luc£*Ky-^— 
(D40glu60, D42gal58)£<£complex&50 /z l/well^JPUfc 0 *r£^ 200 n M^nn^y 
^(FBS free)^50 M l/well^PL-C8NF^-r>'= a r^-<-M.fc 0 8R#P^ PBS^T? 

32P-pCMV-Luc<Dimmm^m\^fc 0 Z.<Db%<D±m %MJ&m (Cytoplasm) — 
(D&V&frm, tfc$k&m (Nuclear) ^tf>&«9&^*£Ufc 0 
[01 10] 04tClPoly(DMAPAA-co-6-O-vinyladipoyl-D-galactose) (D42Gal58) Srffl V yfc 

coraplex^J;5HepG2^^0^^9ji^^7^h— ^^IS^fS^fd^^^ 

[0111] 04 ^^^tv5«t5 fc; PoMDMAPAA-co-e-O-vinyladipoyl-D-galactose)^^^^ 
•Jii^tt. HepG2«^*5V >TC/Aifc^j* <t£Z>{^tlX%t.V)j&&mbMM\.X\< 

[0112] BffSB01(D^^(C^$tuSJ:5^^ it^^-O^m^J^^, C/A^l. 5fab2 

mfc^-m^mz, c/a>i. 5^v^^pbrv^ 0 zL<oi&m*>. 

[0113] D-gaiactose&mM1rZ>Z.blZ.£^X 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)^ffl V >-tcM^ J t5 . 
32P-pCMV-Luc(D^l«9ji^*^M^^^-btL/c 0 

[0114] xjfY— xmMz£vmifa^<Dm.fc^m&&mi*m&vx\^%g& 

f*. HepG2^B^(z:*D(t^)Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose)^fflV>fc 
[0115] Sfc, El5^Poly(DMAPAA-co-6-O-vinyladipoyl-D-glucose)(D40glu60)SrfflV^c 
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r. 

[0116] S5^$*lSJ:5^n Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose)fi, HepG2 

[0117] £fc, D-glucoseSra&bn-f-S^ttCiO, 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose)?rffl V yfcJt^fcSSltS , 

32P-pCMV-Luc<D^«9ii^*{ifc*«9^kL>fed^ofc 0 
[0118] HepG2#WJiai3:*5»t5 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose)^ffl V ^#^£>aM£^ljlt»j&2*r± 

[0119] ^^(c:J;S^?)3i^^«<D34V>^oV>T^li5^i-^cfe{C % E|6^HepG2 
^J^^*5(t5Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose) (D42Gal58) £ 
Poly(DMAPAA-co-6-O-vinyladipoyl-D-glucose)(D40Glu60) KJ^aiAUfcflfcte^ 

[0120] 

ft&tm^^t&frfaotCo — D42Gal58^J;«9#7^h— XU-teZ?*— ^LT© 

^{Cj;!9ffit«9iA*ttfcm^ (complex) (D^tt^j^v ^#X.^fc Q 

[0121] fltl2: 

Polv(DMAPAA-co-6-Q-vinvladiDovl-D-glucose-co-stearvl) ~5L 
Polv(DMAPAA-cQ -6-Q-vinvladiDovl-D-galactose-co-stearvl) £rffl V ^XtetiL&thk. 

[0122] it^T-o^Bi&rt— ©5#a**©*BJnte«>fco*c, 
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V7Uv?x)frbDNAtmm^K<<t£r), Z<Dtctb, <B^«»IRt>H«Hofe9 % Wife 

m.fc*<D&^mh&Ttt^mmmz.btit£o ^x% r-^ft^xz 
^ti^^v^^^h<DDNA(Dmm<Dm\:^m^x^^tiz.i,tc 0 

[0123] ffcfc^ *ft«!)ILmmfi!)It*Mt5^^-^ 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose-co-stearyl)^ 
Poly(DMAPAA-co-6-0-vinyladipoyl- D-galactose-co-stearyl) £"o*J$L % itl/fb<£> 

[0124] (2-l)Poly(DMAPAA-co-6-O-vinyladipoyl-D-galactose-co-steary0i: 
Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose-co-stearyl)0-a^^i 

6-O-vinyladipoyl-D-glucoseX f3 6-O-vinyladipoyl-D-galactose^ ^ i$7k+!fe[^ 

&m&^1rZ>mMfcbVXXy L TV/l'T?y h (stearylacrylate) £JB V \ UTOJ^ 

0.5X10~ 3 mol£L. ^/^—^-fcfc&^it^rDMAPAA : 6-0-vinyladipoyl-D-glucose( 
Xi"±6-0-vinyladipoyl-D-galactose) : stearylacrylate = 35 : 65 : K^ffcterfeTmoBb) 
£Uc„ ^^j2,2'-Azobis(4-methoxy-2,4-dimethylvaleronitrile)(AMDVN)?rl.0mol% 
MtLX. DMSO&^&£LT£i«rlmlfcUfco ^tt^S: 

m^t^ zft%&5—mmmz.m\sxmm&^ wwi^^xmmmm^mM 
-To ^<D&ft%&tY=®mMLxn<>tz.&, w^^-r^fD^M^^x-o 
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[0125] nhntc^v^-<D^m, mtevm±<D*^itRxf®.m^\,^T, 

Poly(DM APAA-co-6-O -vinyladipoyl-D-galactose-co-stearyl) {3 ^ 3 id „ 
Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose-co-stearyl)^^4{c:^*t" 0 
[0126] [^3] 



Poly(DMAPAA-co-6-Ovinyladipoyl-D'galactose-co-stearyl)(D 





tt&#.J£(mol%) 
DMAPAA : D-galactose : stearyl 


(X103) 


(mol%) 

DMAPAA : D- galactose : stearyl 


|R!$5 
(% 
) 


D50gal49sl 


35 : 65 : 1 


29 


50 : 49 : 1 


23 



[0127] [^4] 



Poly(DMAPAA-co6-O-vinyladipoyl-Dglucose-co-steary0cD^-J^ 





tfc&*-tt(mol%) 
DMAPAA : D-glucose : stearyl 


(X10» 


(mol%) 

DMAPAA : D- glucose : stearyl 


(%) 


D38glu61sl 


35 : 65 : 1 


33 


38 : 61 : 1 


24 



[0128] (2-2)DNAffimife?>Wm 

Poly(DMAPAA-o-6-0-vinyladipoyl-D-galactose-co-stearyl (D50gal49s 1) <tDNA 
irOcomplex, S-t^PolyCDMAPAA-o-e-O-vinyladipoyl- D-glucose (D38glu61sl)) t 
DNA£<£>complex(;i, T^^^^^^foSpotassium polyvinyl Sulfate Solution (PVSK 

0 irtZii'h, Poly(DMAPAA-o-6-0-vinyladipoyl-D-galactose-co-stearyl)i:DNA ( 
pCMV-Luc)££>complex(C/Aifc=0.5, 1, 1.5, 2, 3, 4, 5, 10) £Poly(DMAPAA 
-o-6-0-vinyladipoyl-D-galactose)i:DNA (pCMV-Luc) £<£>complex (C/Ait = 0.5,1, 
1.5, 2, 3, 4, 5, 10)§r#5/il-fo^«9 N l J ul(DpCMV-Luc(200/xg/Ml)^'a'UT, 37 
X;XZ0ftmi&Wilstch<niZ. y ^/V*<DPVSK^r#3.88ju lSJfellPU 37^X^30^^^ 
ffiUfc, =i>-hn— ;VhUX\ u ltf>pCMV-Luc(200 m g/ M 0^D-MEM£r5 n U TE&3.88 
H mi3\\\Jth<Dt. 1 n 10pCMV-Luc(200 » g/ n l)^#C/AJtO^U^— ^^5r5 ju 1 
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[0129] (2-3) Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose-co-stearyl) (D50gal49sl 

Dm<DMffiffebmfc*<Dmm&^b<DfaM&&mM~rZ>% ) {C > D50gal49sl£fl^ 
Xitt^&^-^A^f^ttLfto T^^KDNA (pCMV-Luc)^!^— £<Dcomplex£ 
T&J&Z&fZo 96well plate^l X 10 4 cells/wellT ^WmVX&MSltltCOS-imti&b 
HepG2&fflJ}&^ complex^50jLi l/wellg&bPU 200 u M^nndr>-^|g(FBS free)£:50 n 
l/well^toLT8(f#P^^^-h£-£fc 0 mW&. PBS-egfe^LT, 
D-MEM(10%FBS)^100 /* l/well»U £P^-40B#PelH^^— t^-frfc 0 40(5^ 
PBSTi£^LT«^$?^(Triton X-100ftif)50 m l/wellS^HJU 37T;-e30B#P^ 
^*v£r20/z l-To5l«9mbT^^®^(ATP,D-Luciferin^^)100M lAofc 
tf^Atb. t?Luciferase^^J;^|0iia— Ojt^.^^^^rS'J^ 

[0130] Poly(DMPAA-co-6-o-vinyladipoil-D-galactose)(D42gal58), 
Poly(DMPAA-co-6-o-vinyladipoil-D-glucose)(D40glu60) % 

Poly(DMAPAA-co-6-o-vinyladipoil-D-glucose-co-stearyl)(D38glu61sl)(D^fcfi^#: 
[0131] Aflcftjtettu ±m4m<D&m&ffcbpCMV-Lucb<Dm&mz£mep2MJ&~-(Dm 

^^0^^^tTO^^<D7V^o:^-if(7)^^^tC/AjtOP^^-<fc o 

[0132] HI8 iZ.^^th^)^^z^h, Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose) 

(D42Gal58)£fflV ^tzM&\tt, ^^<D^m£teC/AJt<D±#f£Lfc/^oTft ±i~5 
i£^C/h=\.5XWm}W¥—?\^t£%^bftfrfr^tz. 0 

[0133] — Poly(DMAPAA-co-6-0-vinyladipoyl-D-galactose-co-stearyl)^rffl V ^tzM^o 

la-z, c/A^m<^K^tixHe P G2mm^n^AB^(DmuM^mMvtc 0 
[0134] ^©^a^ HepG2mm^m^^v— ^m^m^^m^tdmB^-mm 
<om-&. mte^m&&<DAnc/Ai£<D±.mz-ft^xfa±~fz>t)K dna&mmuz. 
<v^£iu3\ c/A=i.5xm^(D^m^m^°-^^<>x^o^b^^ti 
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[0135] (2-4)T~*^-fr^r<Dmm£Z>DNA<Dfm 

ZhlZ., P CMV-Luc-Gal58 (pCMV-Luc-D42Gal58) M&foRXF 
pCMV-Luc-Gal49(s) (pCMV-Luc-D50Gal49sl) 1§.&fcfrb<DPVS (Poly(vinylsulfate) 

) ft&Tr^Mte^MM&M^tCo m^(Dmmn. ±m(2-2)DNAMMM<D 

[0136] C/A=1.5<DB3\ Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose)(D42gal58)i^ T 

-rztDNAtimmu ^^yh^hUfvtcvfc^v^mmi-^b^x^tc 0 c/a=2x 

\^MM\^XmtimVtcDNA<Ds<^&mM1r%~bfeX%Z&^ C/A=l, 1.5 <DB#<D 
Poly(DMAPAA-co-6-O-vinyladipoyl-D-galactose-co-stearyl)(D50gal49sl)"C{i, 

c/A=io<D^#-et % T^^H^»i-r6^-<i:o-c MM^xxwbfabffiti 

mi,tiDNA&mmirz>z.b&x^ti 0 

[0137] ^bO^^, DNA(D^|fe^^m^^Bi^^fe§(D^^(i, 

PolyCDMAPAA-co-e-O-vinyladipoyl-D-galactose-co-stearyD^ffi V ^&ZLb i'iot 
, C/Ait<D±#^#oT^m^I^±#i-6^%X.^^o 

(1) ^/Wff^^K^^U^- 

Poly(DMAPAA-co-6-0-vinyladipoyl-methyl-D-galactoside-co-stearylacrylate) 

^^^^^^^•i-^^i^^LTDMAPAAC^^/V-T^y^ntVWT^y/^T^K 
) s ^?r^"Wi~5^-*fri:LT6-0-vinyladipoyl-methyl-D-galactoside. ^L~C. i^^K 
ttm^^^i-^)^*^i:U-Cstearylacrylate C^Ty/Kr^I/— h) £rffl V ^c 0 ^ 
4#:^(D?i^^0.5X 10~ 3 moliU tfc^^Jt^^tt^^^ttS:^:^'!* 
=50 : 50 : 1 (^{i«-T-<Tmol%) £Lfc 0 r?i^J2,2' 

-Azobis(4-methoxy-2,4-dimethylvaleronitrile) (AMDVN)^! mol%^JPx.T. DMSOtr 
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Poly(DMAPAA-co-6-0-vinyladipoyl-methyl-D-galactoside-co-vinylstearate) 

) ^ ^^^ri-?>^*#:tbT6-0-vinyladipoyl-methyl-D-galactoside x ^£l/C. j^tK 
t4g^S^-r^^-*#:^b-Cvinylstearate (,^r7T^mf=-/^^T^) Srffl V \ 

±tmm<D^mxR^tc 0 mhfitzjf^-(o^m, i^Lft^^it^iF 

J&^MoV ^XfeT<Dmiz.^ir 0 

Poly(DMAPAA-co-6-0-vinyladipoyl-methyl-D-galactoside-co-vinylpalmitate) 

^^^S^Wi-^^a^^LTDMAPAAC^^/^T^y^tVVT^y/VT^K 
)^^#i-5^-*^i!LT6-0-vinyladipoyl-methyl-D-galactoside, ^rbT. if-* 
ttS^^^#-r5¥*^^UTvinylpalmitate (^W^^fc^Vrc^vv^) ^ v > 

, ±.tmm<DjrmxBifovt£ 0 mhfitc^v^-<D^m, mMvmi^^/uitR 

Poly(DMAEA-co-6-O-vinyladipoyl-methyl-D-galactoside-co-steary0 

^^ly\^m^ir^mM^tL^XDMAEA(^^/VT^/^/VT^V^—b) , *f 
^^^i-^)^*#:i:bT6-0-vinyladipoyl-methyl-D-galactoside. -^LT, i^7K14^ 
^^^-TS^*#:tb-Cstearylacrylate (^Ty/VT^y 1/— h) V \ ±tmm 

Poly(DMAEA-co-6-0-vinyladipoyl-methyl-D-galactoside-co-vinylstearate) 

^^Vtt^Sr^T-r^¥*#:^L*CDMAEA(^^/VT5:7^^/VT^y^— h) , i&f 
$r^" ; iri~ ; 5^-M#:«^L-T6-0-vinyladipoyl-methyl-D-galactoside > ^Lt, J^TK^g 
t&S£^1-£^*#£UTvinylstearate (^Ty^fc'—Zl^^Vl') £JBV\ _h£ID 
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Poly(DMAEA-co-6-0-vinyladipoyl-methyl-D-galactoside-co-vinylpalmitate) 

^^i--5^*#:^bT6-0-vinylaclipoyl-methyl-D-galactoside, i^TKttK 
^S^r^"i"^^-4#:^UTvinylpalmitate(/-?/W5:^^^lf -;V^?rr;V) £rfflV\ _t£ 

w&ttm^m&ut* mbtitc.7$v^-<Dft*m, mvm^^#L<D*;vtk%xtu 

[0138] 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-mannose-co-stearylacrylate) 

) . ^^W-r^^-*ft:i!L-C6-0-vinyladipoyl-D-mannose, -?rLT, i&TkttMI&S 
^rWi-§#*^^brstearylacrylate(^^TyyVT^yw— h) &JHV\ 

[0139] 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-mannose-co _ vinylstearate) 

^^^ttS^Wi-6^-*#:tL-CDMAPAA(v ? ^^-/l-T5y^ > ntVVT^y/VT5K 
) , ^^#-r^^*^:^U-C6-0-vinyladipoyl-D-mannose, ^LT, ®fc7kt£g^ 
Sr^T-f 5i|i*ft:£LTvinylstearate (^TV —tV^TsriV) &m V \ _t£l^$l<D 

[0140] 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-mannose-co-vinylpalmitate) 

^^^^^^i-^^ft^UTDMAPAAC^^/VT^y^citV^T^y/VT^K 
) . *t^#-r^¥*^iUT6-0-vinyladipoyl-D-mannose N -?:LT, jS£?Kt£©#lS 
^-T^^*^i:UTvinylpalmitate UVV^^m^=-^^^r^) V \ ±£|H#£ 
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Poly(DMAEMA-co-6-0-vinyladipoyl-D-mannose-co-stearylacrylate) 

) . ^^•^"i-§^*<*:^LT6-0-vinyladipoyl-D-mannose % ^LT, ifcTkttg&K 

Poly(DMAEMA-co-6-0-vinyladipoyl-D-mannose-co-vinylstearate) 

) , 3if^*-rS^*^i:L-C6-0-vinyladipoyl-D-mannose N ^L/T, SfcTktte&S 
^^T-t-^^M^^L-Cvinylstearate (*^Ty ^gfelf SrffiV \ _h£|U#<D 

Poly(DMAEMA-co-6-0-vinyladipoyl-D-mannose-co-vinylpalmitate) 

^^ly\^m^^mMi^tUXDMAEMA(^^/VTKy^/V^T^]}U— h 
) , iif^-^ri-?>¥*#:^L-C6-0-vinyladipoyl-D-mannose, ^rbT , j&^tefiifcg 
^^•i-^^M^^b-CvinylpalmitateC/^/V^^^t-^^oi^^/V) £ffiV\ _h£|^|l 

Poly(DMAEA-co-6-0-vinyladipoyl-D-maltose-co-stearylacrylate) 

^^^S«r#i-^¥*#:^bTDMAEA(v ? ^^/l-T5:7^^/VT^yi/--h) , B 
^^Ti-?)^.*#:^bT6-0-vinyladipoyl-D-maltose, -?:LT, i^Tk^^^^i- 
-5^-*^tLTstearylaciylate(^Ty/VT^yw-h)^VN, _hi:[^il(D^^ 

Poly(DMAEA-co-6-0-vinyladipoyl-D-maltose-co-vinylstearate) 

^^^m^ir^mi^t^xDMAEAi^^/ur^y^/vr^vu—h) . m 

^Wi-^¥*^^LT6-0-vinyladipoyl-D-maltose x Z:\JX, Mi&'&W&g&^-lr 
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Poly(DMAEA-co-6-0-vinyladipoyl-D-maltose-co-vinylpalmitate) 

^#i-^^*^tbT6-0-vinyladipoyl-D-maltose, ^Lt, ®j?7kt£^&^£#i- 
3^*#£LTvinylpalmitate (^/V^^t^/V^TVV) V \ _h£|HilCD;frfe 

(4) l^WNP-^^Uv- 

Poly(DMAEMA-co-6-0-vinyladipoyl-D-trehalose-co-stearylacrylate) 

) , ^f^#-r^^*^i!bT6-0-vinyladipoyl-D-trehalose, -^bT, ^zkttg^S 
£^i-5¥*#£LTstearylacrylate (^Ty/VT^yw— H 2rfflV\ 

Poly(DMAEMA -co-6-O-vinyladipoyl-D-trehalose-co-vinylstearate) 

^^^m^-r^mMWtVXDMAEMAi^^/PT^y^/V^T^VU— h 
) , 3if^a-*i-S^S^i:L-C6-0-vinyladipoyl-D-trehalose, ^LT, $i7kt£ff&S 
£;ti-3¥*ft^LTvinylstearate (^Tyv^lf —/V^tvV) Srffl V \ 

\^x\tT(Dm^ir 0 

Poly(DMAEMA -co-6-O-vinyladipoyl-D-trehalose-co-vinylpalmitate) 

^^^ttS^^^mi^^LTDMAEMAC^^/VT^/^^/^^T^yw— h 
) , ^^•^Ti-?)^##:i:LT6-0-vinyladipoyl-D-trehalose N ^tL-X^ $?7kt£fi&S 
^^-^^ft^^b-CvinylpalmitateC/^^^^lf^V^^) £fflV\ _h£|ig$| 
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(5) ?;Vzi—X$miW)^— 

Poly(DMAPAA-co-6-0-vinyladipoyl-D-glucose-co-vinyladipoyl-cholesterol) 

) , i^^-^-f-^^*#:^bT6-0-vinyladipoyl-D-mannose, ^:UT N 8faM4fi&& 
^^^^ft^iUTvinyladipoyl-cholesterol(3-t^/VT^^/W=iW^ci— ;V) 

[0141] 3-tf^/VTv ? ^/V=iV^Ci— ^T^>«t5i-'n-^;bfco 

(1)«*<©**W 

> ^^(LIP-301)500mg^Px.T. ^i&"C6 0 KSWUfco KlSSKSr»®^n^b^9 
[0142] DS5] 
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r 1 ! 



h,f,g 

r 1 ! 



r 




1 1 


1! 1 1 1 1 

IBs 




Ppm 9 8 7 


6 6 4 3 


, i | « i 
2 1 0 










+++ + 




DMSO 






DMF 








+ + + + 


+ 




++ + + . 


+ 
















+ + + + 


+ 



[0143] a 0.5M^(+ + + + :<i:<^tt5s - V) . fc TLC"CflfcB(+ :^3Mfe*9, - 
<2)BM*G>tfc*t 

3^TO- /W85mg, v ? tf=./UTv ? t">^0.95mHCh/U3iV x DMSO, DMF, \*))*J 
>\ ^dfiJ-^ ^h7tKP7^>^n-en5ml^P^, gtfif ^LTteCandida 
Antarctica & JfeOlipase : Novozyme435 (Novo) , Pseudomonas sp. S ^(DV : 
LPL-311(m#^)> LPL-311©@^kil*:LIP-30lC*:#«&3W), #fclM»S*y 
:L-3126(->^vK Bacillus subtilis*5|5(^T7l'^ytt7 0 n7 i r— ^:Bioprase 
conc.(**fih Streptomyces sp.Sjfe^TyV^ytt^n^T— ^:ALP-101(S5#«&3» 



# X. Jfl « (»J26) 
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^ % y^-?-^(np-3oi)2.3g^px.-c, mux— mmtovtz 0 hjs^, 
tvx^^mm^/^=20:i^m^^x n ^mx^=r.^/v^(Dm^i^m 

2.5g£r#fc 0 
[0144] [^6] 
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tf&##a£#©£fi£ (ttii*Jt(mol%)> *tt>1&& : m : i%7Kii=50 : 50 : 1) 







(X103) 


Ktt'&Jl'JfcOmoltt) 
<W*> : « : «*7M4) 


urn 
(%) 




Poly(MeGal6VADMAEA-SA) 


16 


76:21:3.1 


53 




Poly(MeGal6VA-DMAEA-SV) 


17 


76:22=2.1 


53 




Poly(MeGal6VA-DMAEA-PV) 


17 


75:23:1.6 


52 




Poly (Me Gal6VA-DMAPAA- SA) 


24 


66:32:1.8 


37 




Poly(MeGal6VA-DMAPAA-SV) 


24 


68:31:0.9 


42 




Poly(MeGal6VA-DMAPAA-PV) 


24 


67:32:0.9 


48 




Poly(Man-DMAPAA-SA) 


19 


52:47:1 


20 




Poly(Man-DMAPAA-SV) 


17 


48:51:0.9 


38 




Poly(Man-DMAPAA-PV) 


18 


45:53:1.2 


39 




Poly(Man-DMAEMA-SA) 


40 


60:39:1 


56 j 




Poly(Man-DMAEMA-SV) 


47 


60:39:0.3 


60 




PolyCMan-DMAEMAPV) 


46 


60:40:0.4 


58 


1 — x 


Poly (Mal*DMAEA- SA) 


24 


58:39:2.4 


45 




Poly(Mal-DMAEA-SV) 


21 


56:42:1.7 


68 




Poly(Mal-DMAEA-PV) 


21 


55:44:1 


70 




Poly(Tre-DMAEMA-SA) 


31 


67:33:0.4 


71 




Poly(Tre-DMAEMA-SV) 


32 


67:32:0.4 


65 




Poly(Tre-DMAEMA-PV) 


[ 33 


69:31:0.3 


74 j 




Poly(GluDMAPAA-CholV) 


25 


53:48:1 


20 



[0145] SA: stearylacrylate (^TTV^TfVls—b) , SV: vinylstearate — 
*T;V) , PV: vinylpalmitateC-^/V^^tf— /^TyV) , CholV: 
vinyladipoyl-cholesterol(3-lf'^/VTv ? ^/V=iW^7 i n— /V) 

[0146] Mbll] 

ff 



— 'J/*~ tf/DMF 

a -CD Acryloyl a. -CD 



[0147] 0— ^n^^MJi/^^-Y^^SD lOgSrDMF50mllz:*#U ISftP^ 
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if (lip m#i&s4)ig*5J:^w^a7— y3A«:8g*n^., 2mmm&istco t? 

— te;v{^%74*r*?m^ffiM^ HJ^^-f/W— (MINISART SRP 15 

, f*/UWJ^aDT?»a«, ^ni^/V300ml^P^ x ^T^n^A-a-v^ny* 

(2)Poly(DMAPA-co-acryloyl a-cyclodextrin-D-galactoside-co-stearyDfDlq-JSjfe 

DMAPAC^^/VT^/^utWT^y/VT^K). acryloyl a-cyclodextriru 
stearylacrylatet^Ty/VT^yw— h)£fflV^ ip.*ft:^te<D^g£0.5 X 10~ 3 mol 
£U i±&&&ttn^th*^*^&m:m:m*&=50:50: 1 (^«-T-<Tmol%) 
£Lfc 0 H^J2,2' -Azobis(4-methoxy-2,4-dimethylvaleronitrile) (AMDVN)^lmol% 
AP^LT, DMF^^^bT^f^^T^^^-C^i^rlml^U/Co Jft^^U 60^ 

o 

• m&kV/<— if l£ iSfc^WTvW/w a -i^n^r^y ^gd^j& 



[0148] tffcl2] 




a -CD 



VinvUrtinnvl Or -CD 



[0149] a -^ny*3r^hy ^ (^^Tt^SSD 10g3rDMF50mH£*g$?U H^ffcy^— 
if (LIP 3Hl#$fc$l) lg:£J:ZJ^l^^-v— ^3A£8 g ;!jP;t, 2^ra^Lfc 0 T 

—^—^Vi^-^^^m -e^a^L, ZbiZjJ—hVvi??^*— (MINISART 
SRP 15 % •*?/VbV?*W:)X-Mi&&, g^^/l^OOml^Px., fc'^T^^a 
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(2)Poly(DMAPAA-co-vinyladipoyl a-cyclodextrin-D-galactoside-co-stearyl)<£>'n*£jc 

DMAPAAC^^/VT^y^n tVWT^yy^T^F) . vinyladipoyl a-cyclodextriru 
stearylacrylate (^TTV^T^V^— b) £/B V ^tc 0 l|i*ffc£ffctf>}ig£:0.5 X 10" 3 mol 
£U tt^^it^-^rtV-^fttDMAPAA: vinyladipoyl a-CD: stearylacrylate =50: 50: 1 ( 

-Azobis(4-methoxy-2,4-dimethylvaleronitrile) (AMDVN)§rlmol%^nx."C % DMF&r$£ 

M3kmfflZ&J&Ut*TTVfr&(S)ism(0%, 2%, 3%. 10%, 13%)<D#7?b 

Poly(DMAPAA-co-6-vinyladipoyl -D-galactoside-co-stearyl(S^ifiO%) ; 
Poly(DMAPAA-co-6-vinyladipoyl -D-galactoside-co-stearyl)(S^i{-±2%)) 
SHStfflbT, FITC^-</H.7tDNA^^^(complex)S:^bfCo K^frlCaKy^ 

[0150] ^ttstb-c^ry/wssr^^ruev^^^s. *atf>3tf>e>ft5 

t>tltc(S content = 0) o Z.<Dt%, T#n— *m^&ib^T~^H£*tfy^— PVSK 

[0151] iOFITC^^/VLfcDNA^RITC^^bTi^y^— (D^^#:^^yif=/V^^y 
^i£(PVSK)<H1sfl§£-frT, DNAOjHH<DWilSra^bfc 0 ^%I1|11T^{^ 

i~ 0 miitc^nsj;^ ^ry/wS(s)-^*^_h^^ }5 ^\ dna^»^^ 
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[0152] zbK, mm^(DHepG2mm^m^tcm.B z f-mA^FRETfmrir^t^x^, 

ftl^y-v— (Gal-D-A)^*^"^ »OFITCOMl©^*(495nm)T-I5^U/c^ 
£\ RITCtf>1&3fc^i# ±l,t^bfab, FRET/»fg£*U DNAb^V^—dm^Xh 

m&fc&Mf$^tc.^X&%^btfftfa<>tc 0 — *\ ^Tyy^^^-bfc^y-v- 

[0153] *mw<Dmm&*mmmmfc$:®imirz>^bx\ mf&paz.mm*$}^£<mAx 
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[1] *ft^I^t§i!)M&(A) , *KSugar)Sr^#-t-Siftt)3gU^(B)Xr5 




, R te. HX14CH Sr^-fo 

2 3 

Y^-C(=0)0-(CH )n-, -OC( = 0)-(CH )n- -OC(=0)-(CH )n 

2 y 2 y 2 y 

-C(=0) „ X!t-CONH-(CH )n -^ir 0 n tel— lOcD^:^-^ 

2 y y 

zta, -nr r (r s.u^R m— ■£fz.nmftoxi%mmi-io<D$tt[:7km 

3 4 3 4 

^Sr^-To ) ^ -N + R R R (R , R RXFR fe, 

5 6 7 5 6 7 

[3] ^«S(Sugar)^^-i-^^«9MLm{i (B) (II) 
Mfc2] 

!' 

— (-C CH 2 -)- 

X Sugar ( n ) 
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OCT, R tt* -HXfi-CH Sr^i-o 

1 3 

SugarttSfA^HB^NH (Sugarj&ST^^T^S^ii^L-Cl ^^r/^^^MT, 

2 

Xfcfc, -C( = 0)Z 1 -, -C(=0)0-R -CONH-, -CONH-R -OC(=0) 

a b 

-R -C(=0)Z 1 -, Xtt-Ph-R -z'-^fo 

c d 

R tt-Fh-0-\ Xi*-(CH )n-0-3r^1-„ n {il — lO^^^-fo 

a 2 a a 

R ti-Ph-O-, Xtt-(CH )n -0-£r^1-„ n r*l~10<Z>gE8c£^f- o 

b 2 b b 

R tt-(CH )n Xtt-(CH )n -Ph-(CH )n -^i~„ n {22— 18<£>SEl 

c 2c 2c 2c c 

R (4-CH -\ X^-SO -^^i~ 0 

d 2 2 

Z 1 «-0-*fc{*-NH-^i~ 0 
Phfc£(o- m-*fcl4p-)7x=l/yM^t. )o 

[4] ««^^S*ft«93gU^fc(B)^, TIE-^(III) 

Wb3] 



^-CH— CH 2 -| 



O O 

II II 

Sugar Z C— (CH 2 )m C 



(III) 



OCT, Sugartt«F5&>S>HB©NH2 (Sugar^T^/ISOT^^T^bTV 
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[5] *^*^m*^1r%mvm^m±(A) H)K Tte-^(IV) : 
Wb4] 



-^-CH— CH 2 -^- 



O 

(IV) 

R 

v ;n-(ch 2 )— NH 

R 

-«5t(v): 
Wb5] 



-^C CH 2 ^- 

W— R 9 (V) 



(sS*> R tt, -HXtt-CH Sr^fo 

8 3 

Wf*-C( = 0)0-.-OC(=0)-.-OC(=0)-(CH )n -C(=0)0-. Xte~C( 

2 w 
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w 

9 

-To) 

[7] »^^r#fi^t:»!:*5»t«*53gb¥«lfc (A) +MH>3gUIMfc (B) K*j-1-5»i£Ug. 

&(C)<D^E-/Wfc^3& s A+B:C=99. 9:0. 1—0. 1:99. 9-e&>5, f»5£Jg2— 6<7^ 

[8] ^^r^M^^ofia^^^-*^ loooo— i oooooo-efo5li5£JS 1 — i<o v > 

[10] ft ^3® 1-8©V ^T^^-lB^O^^^ffim^^DNA^IIH^^jlffli-^r 

^lo^iam^^o 
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[mi] 

(A) (B) 




0 1 2 3 4 5 6 7 
C/AJt 




# tl ft m (mm 



2/6 
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3/6 



[H6] 
Gal58 



(ng DNA/10 4 cells) 


> 1.2 








Nuclear 








\(ng DNA/10 4 cells) 
O..V / \ 


5.5 






.1,/ 









Ghi60 Cytoplasm 

(ng DNA/10 4 cells) - 




Nuclear 
(ng DNA/10 4 dells) 

\ 




C/A 1.5 



C/A 1.5 



[07] 




0 2 4 6 8 10 

C/A 



# tl m m mm 
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[09] 

Gal58 




sulfate) 



[eiioa] 




Novozymc435 LPL-311 




L-3126 Biopraseconc 



ALP- 101 LIP-301 



- gljggfcA ; —Cholesterol vinyladipate 



0ff;(|:f • ^;^|^^^-' : : ^^rlt ^/ r - •:: -Cholesterol 

"0 1*2 -3 15 f O '1 2 3 6: -6 f 2 3/6 0 1 1 3 6 
days days days days 



ciaioB] 



1 : Cholesterol 
2: LIP-301 DVAx3mol 
3: LIP-301 DVAx2mol 
4: LIP-301 DVAxl.5mo! 
5: LIP-301 DVAxl.lmol 
6: LPL-311 DVA x3mol 
7: LPL-311 DVAx2mot 
8: LPL-311 DVA xl.5mol 
9: LPL-311 DVAxl.lmol 



♦-Cholesterol vinyladipate 



2 3 4 5 6 7 



8 9 



♦-Cholesterol 
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